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AUTHORS: Balan, St., R&utu, S., Arcan, M., Petou, V. 

TITLE: Study of the Behavior of Constructions by Experimenting With Mockups 


From Plastio Materials \? 
PERIODICAL: Studii si Cercet&ri de Mecanic&’ Aplicataé, 1959, Nr 1, pp 151 - 172 (RUM) 


ABSTRACT: A new method of experimentation with reduced scale mockups has been 
developed for the studies and calculations of new construction types, 
The mockups can be made from the same material as the prototype or from 
some other material, ‘The authors first pose the problem of similarity, 
indioate with "m™ the elements of the mockup and with "p" that of the 
prototype, and establish the following scales: 
1 


soale of lengthes: f, =-y- 6, (MV; 
scale of time: t, aa to (2) 3 
scale of unitary power: 6, = oa . o, (3); 


(4); 
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1 
od! 1 $ ™ oem 6 : 
seale of elasticity modules E, 7 Ey (5) 


Each mockup is made for a certain type of stress, and the problems of 
similarity have to be examined only for the respective stress. The rs- 
lations thus become more simple and easier to be solved, The authors 
then study the cases of a mockup made from the same material as the 
prototype, where E, = E, = E and 7 = 1: a) Static stress in the elastic 
zone: If the mockup is stressed only by external load, the relations 
between the mookup values and prototype values are: 

1 1 1 1 
Pata Ppt Ent ep! Mas sooe Fy Sana 8, (8. 
If the stresses which provide from the proper weight are not neglectable, 
they have to respeot the similarity relation: Gn = _] , G, thus Ge=A, 
This case is not advantageous since the displacements are P 
very small and difficult to be measured, In case the proper weight has 
to be considered, the similarity es gaa are: 


1 1 ‘ 
Card 2/11 Pm Pp} Em A epi P,* <i Pi! S,73° 8 (7) 
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b) Statio stresses at heavy axial loads: The deformation scale has to 
be the same as the scale of the length: 1° 1 Kel 

Gr z= i: a ? - 
and the similarity relations ee 

1 

Pa.Pyt E, 7 Eps PA rE ee eal (8) 
0) Statio stresses in the elastic plastioal zone: It is necessary that 
6 = 6, thus & = 1, The similarity conditions are given in this oase 
by” the rBiations (8). d) Dynamic stresses: The inertial powers interfere 
in this case with the external stresses, Accepting the time (2), the 


acceleration ratio iss: Tt 
ae: 
mw oer. (9) 
and the inertial power ratio is; 
Tt mo: a 2 
mn mo Tv . 


Since all foroes which act on the syathis have to be in ratio with —L ; 
the scale of time is: 7 =X, (Nr 10). If there are concentrated masses 14 
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(Mus Mp) on the construction, it is necessary that 
M 
m 1 1 


My tc? Nt a3 
The authors then proceed to the examination of mockups made from some: 
other material than the prototype. A good material has to be homogeneous 
and isotropic, to be easily processable, to have a relatively small 
elasticity module in order to suppiy easily measurable deformations, 
a) Static stress in the plastio zone: Using the scale of lengthes (1) 
and unitary power (3), results for the scales of forces, extension and 
displacement: 


1 C Tt 
Pa Ae Pat En ow Ep er cE 5 (12). 
The value of & is; M = P+ A (Nr 13). b) Static load at heavy axial 
stresses: The similarity can be guaranteed if the influence of the 
proper weight can be neglected or i replaced by an external stress, By 
posing the condition: Big. Ye ft. 1 


oP a ase W 


(11). 
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one obtains the supplementary relation: & = 9, and the relations: 
1 1 1 
ee eee iP - — 3 
ee wn ae ee 7p (24) 
co) Statio stress in the elastio-plastical zone: To obtain a similarity 
between the bahavior of the mockup and the prototype in the elastic- 
Pplastical zone, there is a relation necessary between the elasticity 
modules of the materials used for the construction of the mockup and 
prototype (Figure 1): 
1 ; 1 
Cara Op By (6) --# F, (o,) (15) 
By knowing the values & and 0, the relations between the other para- 


meters are; r 
ee eae Cee 
feta ep ators tr Sean os (16) 
d) Dynamiu stresses: Knowing the coefficients & , P and 7, the 
acceleration ratio is: TF « Te 

em KL A” 


an the time scale: 
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1 Yiug. a7) 
Experiments with plastic mockups are being carried out in many foreign 
laboratories, The new plastics allow the observation of the plastified 
zone by a decoloration of the material. This method has been called 
"Chromoplasticity", Plastios used for the construction of mockups are 
polyvinyl-chloride varieties, developed at the Institutul de cercetiri 
chimice "ICECHIM" (Chemical Research Institute) by a team led by State 
Prize Winner N Goldenberg. ee plastic varieties have been used: 
1) "spg", 2) "spp-1"> and 3) "SDP-2"; "SDP-3" and "SDP-4", SDE: 
perfect elastic behavior for 0 <.,, elasticity module at bending: 
E = 36,000 kg/sq om, proportional ity limit: O°, = 550 kg/sq om, flow 
limit: 6, = 600 kg/sq om. "SDP-1": becomes white if the tensional 
flow limit has been reached, Elastioity module at bending: 30,000 - 
36,000 kg/sq om, flow limit: at tension: 550 - 700 ke/sq cm, at com- 
pression:600 = 800 kg/sq om, at bending: 550 - 750 kg/sq cm, The flow 
Limit values within this interval, depend from the thermal treatment of 
the material, "SDP-2", "SDP-3" and "SDP-4": elasticity module at 
bending: 20,000 - 35,000 kg/sq om, flow limit: at tension: 450 - 500 kg/sq om, 
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